sg). 162
Fieldwork was carried out in 2015 (Malaysia) and 2016 (the Philippines, Singapore). For each 163 of our five selected sites we recovered a sediment core from the deepest part of the basin using a 164 UWITEC gravity corer with an inner diameter of 86 mm. As the recovered sediments were highly 165 organic and unconsolidated, core penetration varied between 72-104 cm. All cores preserved the 166 sediment-water interface, and were subsampled in contiguous 1-cm-thick samples in the field. to allow radioactive equilibration (Appleby et al., 1986) . 137 Cs and 241 Am were measured by their 178 emissions at 662 and 59.5 keV respectively (Appleby et al., 1986) . A constant rate of supply (CRS) 179 model was applied to each sediment core to create an age-depth model (Appleby, 2001 
Mercury analysis 198
We measured Hg concentrations in the sediment cores from Sampaloc and Yambo (Philippines) 199 using cold vapour-atomic fluorescence spectrometry (CV-AFS). Samples were digested with 8 mL 200 aqua regia at 100 °C on a hotplate for 2 h in rigorously acid-leached 50 mL polypropylene digestion 201 tubes, along with standard reference materials and sample blanks. The digested solutions (samples, 202 standards and blanks) were subsequently analysed for Hg using CV-AFS following reduction with 203 SnCl 2 (Yang et al., 2016) . The standard reference material used here (GBW07305; stream sediment) 204 has a certified Hg value of 100 ± 10 ng g -1 ; our measured mean value was 103.8 ng g The monsoonal climate of SEA results in large intra-annual variations in the extent of the air-shed 209 (the area from which a parcel of air, and suspended pollutants, is likely to be sourced) for each of the 210 study sites. This is because seasonal changes in the monsoonal system result in differences in wind 211 direction ( Fig. 1) as well as in marked differences in wet and dry periods in most of the region 212 (Supplementary Table 2 Table 2 ). 228
The backward trajectory simulations started with air masses at 500 m above the modelled ground 229 levels at starting point; trajectories were calculated based on meteorological data from the Global 230 Data Assimilation System (NOAA, https://www.ready.noaa.gov/gdas1.php). 231
232

Results
233
Radiometric dating 234
The unsupported Atmospheric modelling (Fig. 1) indicates seasonal differences in the air masses reaching our study 287 sites throughout the year. The winter monsoon (November-April; Supplementary Table 2) delivers 288 air masses from mainly the east-northeast. While this means that air masses affecting the study sites 289 in the Philippines mainly pass over the Philippine Sea, some of the backward trajectories suggest 290 that southern Japan could also be a source of atmospheric pollution (e.g. Fig. 1c) . As November-April 291 is a period with relatively low precipitation in the Philippines, the chances for rain-out of 292 atmospheric particles are lower, and airborne particles can potentially be transported further. In 293 contrast, during June-September air masses over the Philippines arrive from the west, bringing 294 relatively high amounts of precipitation. The modelling results suggest that there is only limited 295 scope for airborne particle sources from outside of the Philippines to arrive at the study sites on the 296 island of Luzon. Seasonal variability is slightly higher for the sites in Peninsular Malaysia and 297
Singapore. Winds from the northeast dominate from October-January, southwestern winds from 298 January-April, and southeasterly winds from May-September (Supplementary Table 2 ). Highest 299 amounts of precipitation are commonly observed during the northeast monsoon (November-March) 300
for eastern Peninsular Malaysia, suggesting that although the three-day trajectories cover large 301 distances for these months, reaching as far as the South China Sea and the Indian Ocean (Fig 1c) , 302 airborne particles have a higher chance of raining out during this part of the year. The different 303 directions of the air mass trajectories, in addition to the length of the three-day pathways, suggest 304 that the sediment records of our sites represent a regionally integrated signal of air pollution, and 305 that SCPs transported to our site could be partly derived from long-range transport (with travel 306 distances potentially exceeding 10 3 km). However, the modelling results also suggest that for large 307 however difficult to disentangle the potential effects of an increase in precipitation amounts from 344 the effects of increasingly more effective air pollution control measures, as both would result in 345 decreased SCP fluxes to our sites. More research is needed to differentiate between the effects of 346 these two drivers of changes in SCP deposition at our sites. 347
Individual SCP flux records were standardised and combined in a regional summary record 348 for SEA (Fig. 4c) . The curve that is shown in Fig. 4c is dominated by the results from the Philippines, 349 and is currently based on a relatively low number of records that are available for comparison. 350
Future results from SEA might alter the general trend of the record shown in Fig. 4c Crater Lakes (Fig. 1b) SCP fluxes in SEA have declined over the last two decades (Fig. 4) , likely as a result of the 458 introduction of particle-arrestor technologies and improved pollution mitigation policies for 459 industrial fuel combustion. In contrast, Hg fluxes at these lakes (Fig. 5) Table S1 presents site information for the five study sites presented in this 507 manuscript. Table S2 provides information on monthly wind (Table S2a ) and precipitation (Table  508 S2b) amounts for Singapore, Malaysia and the Philippines. Table S3 provides the   210 Pb measurement 509 data for the four radiometrically dated profiles. Figure S1 shows altitudes of air masses during the 72 510 hours prior to arriving at our sites for five selected dates (cf the data shown in Fig. 1c-11g Barst BD, Ahad JME, Rose NL, Jautzy JJ, Drevnick PE, Gammon PR, Sanei H, Savard MM (2017) Lake-530 sediment record of PAH, mercury, and fly-ash particle deposition near coal-fired power 531 
